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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help Desk
at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue éferospace Medicine and Biology, A Continuing Bibliography with
IndexegNASA/SP—1998-701) lists reports, articles, and other documents recently announced in
the NASA STI Database.

In its subject coveragéerospace Medicine and Biologyncentrates on the biological, physiotogi

cal, psychological, and environmentafeadts to which humanare subjected during and following
simulatedor actual flight in the Earte’atmosphere or in interplanetary space. References describing
similar effects on biological @anisms of lower order are also included. Such related topics as sani
tary problems, pharmacologgoxicology safety and survival, life support systems, exobiglagy
personnel factors receive appropriate attention. Applied research receives the most emphasis, but
references to fundamental studies and theoretical principles related to experimental development
also qualify for inclusion.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
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Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
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Table of Contents

Records are arranged in categories 51 through 55, the Life Sciences diviSithRbSelecting a
category will link you to the collection of records cited in this issue pertaining to that category.

51 Life Sciences (General) 1

52  Aerospace Medicine 2
Includesphysiological factors; biological fefcts of radiation; and ffcts ofweightlessness
on man and animals.

53 Behavioral Sciences 3
Includespsychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

54 Man/System Technology and Life Support 5
Includes human engineering; biotechnology; and space suits and protective clothing.

55 Space Biology N.A.
Includes exobiology; planetary biology; and extraterrestrial life.

Indexes

Two indexes are availableoM may use the find command under the tools menu while viewing the
PDF file for direct matclsearching on any text stringolY may also view the indexes provided, for
searching oINASA Thesaurusubject terms and author names.

Subject Term Index ST-1

Author Index PA-1
Selecting an index above will link you to that comprehensive listing.

Document Avallability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSeChnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code T able

(Effective July 1, 1998)

U.S., Canada, U.S., Canada,

Code & Mexico Foreign Code & Mexico Foreign
AOl....... $800 ...... $ 16.00 EO1L ..... $101.00 ...... $202.00
AO2........ 1200 ........ 24.00 EO2 ...... 10950 ....... 219.00
AO3........ 23.00 ........ 46.00 EO3 ...... 11950 ....... 238.00
AO4 . ....... 2550 ........ 51.00 EO4 ...... 12850 ....... 257.00
AO5........ 27.00 ........ 54.00 EO5 ...... 138.00 ....... 276.00
AO6........ 2950 ........ 59.00 EO6 ...... 14650 ....... 293.00
AO7 ........ 33.00 ........ 66.00 EO7 ...... 156.00 ....... 312.00
AO8........ 36.00 ........ 72.00 EO8 ...... 16550 ....... 331.00
A09........ 41.00 ........ 82.00 EO9 ...... 17400 ....... 348.00
Al0........ 4400 ........ 88.00 E10 ...... 18350 ....... 367.00
All........ 47.00 ........ 94.00 E11 ...... 193.00 ....... 386.00
Al2........ 51.00 ....... 102.00 E12 ...... 201.00........ 402.00
Al3........ 5400 ....... 108.00 E13 ...... 21050 ........ 421.00
Ald........ 56.00 ....... 112.00 E14 ...... 220.00........ 440.00
Al5........ 58.00 ....... 116.00 E15 ...... 22950 ........ 459.00
Al6........ 60.00 ....... 120.00 E16 ...... 238.00........ 476.00
Al7 ........ 62.00 ....... 124.00 E17 ...... 24750 ........ 495.00
Al8........ 65.50 ....... 131.00 E18 ...... 257.00........ 514.00
Al9........ 6750 ....... 135.00 E19 ...... 26550 ........ 531.00
A20........ 69.50 ....... 139.00 E20 ...... 275.00 ........ 550.00
A21........ 7150 ....... 143.00 E21 ...... 28450 ........ 569.00
A22........ 77.00 ....... 154.00 E22 ...... 293.00........ 586.00
A23........ 79.00 ....... 158.00 E23 ...... 30250 ........ 605.00
A24 ........ 81.00 ....... 162.00 E24 ...... 31200 ........ 624.00
A25........ 83.00 ....... 166.00 ®ntad NASA CASI

A99 ®ntad¢ NASA CASI

Payment Options

All orders must be prepaid unless you are registered for invoicing or have a deposit account with
the NASA CASI. Payment can be made by VISA, MasterCard, American Express, orsihen
creditcard. Checks or money orders must be in U.S. currency and made payable to “NASA Center
for AeroSpace Information.”dregisterplease request a registration form through the NASA STI
Help Desk at the numbers or addresses below.

Handlingfee per item is $1.50 domestic delivery to any location in the United States and $9.00 for
eigndelivery to Canada, Mexico, and other foreign locatioide®orders incur an additional $2.00
handling fee per title.

Thefee for shipping the safest and fastest way via Federal Express is in addition to the regular han
dling fee explained above—$5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00
for each additional item.



Return Policy

The NASA Center for AeroSpace Information will replace or make full refund on items you have
requested if we have made an error in your order, if the item is defective, or if it was received in
damaged condition, and you contact CASI within 30 days of your original request.

NASA Center for AeroSpace Information E-mail:
help@sti.nasa.gov

7121 Standard Drive Fax: (301)
621-0134

Hanover, MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.

Chapel Hill, NC 27514-8890

(919) 962-1151 Fax: (919) 962—-4451

NORTH DAKOTA

NORTH DAKOTA STATE UNIV. LIB.
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19980107883Central Lab. of the Research Counditsitherford Appleton LabChilton, UK
Differential Two Colour X-Ray Radiobiology of Membrane/Cytoplasm Yeast Cells: TMRLarge-Scale Facilities Access
Programme
Milani, M., Milan Univ., ltaly; Batani, D., Milan Univ., Italy; Bortolotto, F., Milan Univ., Italy; Botto, C., Milan Univ., Italy;
Baroni,G., Milan Univ, Italy; Cozzi, S., Milan Uniy Italy; Masini, A., Milan Uniy, Italy; Ferraro, L., Milan Uniy Italy; Previdi,
F., Milan Univ.,, Italy; Ballerini, M., Milan Uniyv, Italy; Costato, M., Modena Unjdtaly; Pozzi, A., Modena Uniyltaly; Salsi,
F., Modena Uniy, Italy; Allott, R., Central Lab. of the Research CoundilK; Lisi, N., Central Lab. of the Research Councils,
UK; Turcu, E., Central Lab. of the Research Councils, UK; Feb. 1998; 21p; In English; Original contains color illustrations
Contract(s)/Grant(s): NFO-GRC-96/133; ERBFMGE-CT950053; CNR-96.00266.CTA5R27689
ReportNo.(s): RAL-TR-98-01; Copyright; Avail: Issuing Activity (CLRC, Rutherford Appleton Lab., Chilton, Didcot, Oxford
shire,OX11, 0Qx, UK), HardcopyMicrofiche

Severalresults of this experiment need to be pointed out, namely: i) the development of an investigation technique based on
theuse of very soft X-ray in order to damage specific structures inside the cell st(gpeaoiically cell wall and membrane);
i) the use of pressure sensors as a diagnostics of cell response which allows to monitor cell responsgeozerge laf times
from fast response up to several hours; iii) the use of dry yeast cells as an "easy to handle” type of sample; iv) the development
of a simple model for X-ray dosimetry of thefdiient cell compartments; v) the study of metabolic oscillation in yeast cell suspen
sion and the observation of the oscillation frequency shift following an exposure to soft X-rays. All these points prove that the
availability of high brightness soft X-ray sources, like laglsmasources, makes it possible to think of new experiment and to
realise new applications. Such experiment could not have been performed with conventional, low intensity, soft X-ray sources
which require long exposurimes. In this cases indeed cell reaction to the damaging factor would have started before the complete
dosedeposition, hence changing the biophysics optloeess. Further research is now progressing in order to get a more reliable
datastatistics and improve the comprehension of the biophysical phenomena invoitrecespect tgoint (i), which again is
possiblebecaus@f the acquisition technique we used, but also because the high brightness of the source allow the required dose
to be”instantaneously” deposited, we want to stress again that it may represent a powerful tool to investigate cell metabolism and
theresponse to X-rays. Instead in cell radiobiology the usual approach ([22] for instance)is based on the study of survival curves,
i.e. as the capability of individual cells of developing colonies after damage induced by X-rays, i.e. is based on a response at very
long times after irradiation, thereby losing all the information on fast cell response to damages and also all information about cell
damagesvhich are not likely to be transmitted to the genetic descendants.
Author
Radiobiology;X Ray Souwses;Yeast;Cells (Biology);BiophysicsDiagnosis

19980107915California Univ, San Diego, CA USA
From the Primitive Atmosphere to the Pebiotic Soup to the Pe-RNA World
Miller, Stanley L., California Uniy USA; RNA Today; May 10, 1996; 1p; In English
Contract(s)/Grant(s): NAGw-2881
Report No.(s): NASA/CR-96-207633; NAS 1.26:207633; No Copyright; Avail: CASI; A01, Hardcopy; AO1, Microfiche;
AbstractOnly; Abstract Only

Organiccompounds would have been produced in an saatmosphere that was reducing. The soup would contain amino
andhydroxy acids, together with smaller amounts of purines and pyrimidines. The presence’ of sugars is |esthbkegly they
canbe produced by the formose reaction from formaldehyde. Howtiegprebiotic synthesis of RNA has not been demonstrated.
Oneproblem is that ribose is not produced selectively over other pentoses and hexoses, except under special conditions. The sec
ondproblem is that ribose is unstable, with a half-life at pH7 and 100 C of 73 minutes (44 years at 0 C). Other siigédesigre



unstable Another problem is that there is ndig@ent prebiotic synthesis of polyphosphates, nor the glycosidic bond of nucleo
sides.This suggests that there may have been an informational macromolecule that preceded RNA. The RNA worltheefers to
time when RNA carried both the genetic information and the catalytic actwvithwas subsequently converted to the DNA/pro
teinworld when protein synthesis began. Preceeding the RNA world was the Pre-RNA world, where a badkbeniefidim
ribosephosphate was used, and the bases may have bieeerdifrom adenine, uracil, guanine and cytosine .Hatve shown
recentlythat cytosine and uracil can be synthesizéidieftly under prebiotic conditionssing a dried lagoon model instead of
theusual dilute ocean hypothesis. In addition, we have shown that uracil adds formaldébighlyto give 5- hydroxymethyl
uracil, which in turn adds various nucleophiles to give uracil analogs of most of the amino acids that occur in proteins. For example,
theammonia, guanidine and imidazole adducts fromatieogs of lysine, gimine and histidine. This suggests that the catalytic
potentialof RNA may have been much more extensive than previously assumed. Thenolalem is finding out what was the
precursotto the ribose phosphate backbone. This will be the key to developing prebiotic self-replicating systems.

Derived from text

Protein SynthesisRibonucleic AcidsiMacromoleculesQrganic Compounds

19980111016Indiana Univ, Research and Sponsored Progrdmdianapolis, IN USA

Cell Kinetic and Histomorphometric Analysis of Microgravitational Osteopenia: ARE.03B Final Report

Roberts, WEugene, Indiana UniMUSA; Garetto, Lawrence,Rndiana Uniy, USA; Feb. 03, 1998; 16p; In English

Contract(s)/Grant(s): NAG2-756

Report No.(s): NASA/CR-1998-207697; NAS 1.26:207697; No CopyrighdjlACASI; A03, Hardcopy; A01, Microfiche
Previousmethods of identifying cellsndegoing DNA synthesis (S-phase) utilized H-3 thymidine (3HT) autoradiography

5-Bromo-2’-deoxyuridingdBrdU) immunohistochemistry isreonradioactive alternative method. This experiment compared the

two methods using the nuclear volume model for osteoblast histogenesis in two different embedding media. Twenty Sprague-

Dawley rats were used, with half receiving 3HT (1 micro Ci/g) and the other half BrdU (50 microgram/g). Condyies were

embeddedone side in paréif, the other in plastic) and S-phase nuclei were identified using eitiv@radiography or immuno

histochemistryThe fractional distribution of preosteoblast cell types and the percentage of labeled cells (within each cell fraction

and label index) were calculated and expressed as mean ( standard error. Chi-Square analysis showed only a minor differenc

in the fractional distribution of cell types. Howeyvtrere were significant dérences (p less than 0.05) by AN@\h the nuclear

labelingof specific cell types. \th the exception of the less-fiifentiated A+Acells, more BrdU label was consistently detected

in parafin than in plastic-embedded sections. In general, more nuclei were labeled with 3H-thymidine than with BrdU in both

typesof embedding media. Labeling index data (labeled cells/total cells sampled x 100) indicated that Brdirinhparabt

plasticgave the same results as 3HT in either embedding method. Thus, we conclude that the two labeling methods do not yield

the same results for the nuclear volume model and that embedding media is an importanhémisingrdU. As a result of

thiswork, 3HT was chosen for used in th&RE.03 flight experiments.

Author

AutoradiographyMicrogravity; Experimentation
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Includes physiological factors, biological effects of radiation; and effects of weightlessness on man and animals.

19980096425Army Research Inst. of Environmental Medigiatick, MA USA
The Effect of Hyperthermia on Intracellular Sodium Concentration in Isolated Human Cells: A Peliminary Report
Gaffin, S. L., Army Research Inst. of Environmental Medicine, USA; Koratich, M. S., Army Research Inst. of Environmental
Medicine,USA; Hubbard, R. W Army Research Inst. of Environmental Medicine, USA; Jun. 1996; 4p; In English; Science and
Technology for Force, 24-27 Jun. 1996, USA; Sponsored by Assistant Secretary of the Army (Research, Development and
Acquisition), USA
Report No.(s): AD-A33123; No Copyright; #ail: CASI; A01, Hardcopy; A01, Microfiche

Groups of human squamous epithelial cells labeled with the sodium s ensitive fluorescent dye, Sodium Green (Molecular
ProbesOR) were subjected to a 20 minute hyperthermic stress at temperatures as high as 50 deg C and then cooled to 37 deg C
Changesn fluorescence were determined at one minute intervals using an interactive laser cy@slistaised to temperatures
in excess of 43 deg C showed a significant rise in fluorescence and thus a rise in intracellular sodium concentration, Na(+)i. Upon
returnto 37 deg C, Na(+)i in these cells did not fall but continued to rise at an increased rate compared to controls.
DTIC
Hyperthermia;Cytology; Cytometry;Epithelium



19980107912Defence Science aneédhnology Oganisation Aeronautical and Maritime Research Lafielbourne, Australia
Heat Acclimation Procedures: Preparation for Humid Heat Exposure
Taylor, Nigel A. S., Wollongong Univ., Australia; Patterson, Mark J., Wollongong Univ., Australia; Regan, Jodie M., Defence
Scienceand Echnology Qganisation, Australia; Amos, Denys, Defence Science anbnblogy Oganisation, Australia; Oct.
1997;27p; In English
Report No.(s): DSD-TR-0580; AR-010-356; Copyright)vAil: Issuing Activity (DS Aeronautical and Maritime Research
Lab., PO. Box 4331, Melbourneigtoria 3001, Australia), HardcopMlicrofiche

Thermalhomeostasis iggorously challenged under extremely hot conditions, particularly during prolonged exercise, with
evenhighly trained individuals failing to maintain thermal homeostasis. As a consequence, the incidence of heat iliness increases,
particularlyduring the first five days of heat exposure. Howegkiamans have evolved so that heat dissipation and conservation
mechanisms are able to adapt to a range of environmental conditions. These physiological changes can be brought about ir
response to acute natural climatic changes, artificial heat exposure and to endurance exercise training. This report summarize:
the physiological changes accompanying heat adaptation and critically reviews heat adaptation proceduragdeimalignda
tions are made concerning the implementation of heat adaptation procedures for military personnel. These recommendations
include:specification of the thermainvironment; the level of thermal strain; the use of exercise; exposure duration; and the subse
guentmaintenance of heat adaptation.
Author
Homeostasis; Thermal Environments; High Temperature Environments; Temperature Effects; Climate Change; Heat
Acclimatization

19980111107Washington Uniy Bellingham, VA USA
Visualization, Identification and Scaling of Complex Ecotoxicological Dynamics atarying Physical and Temporal Scales
Final Report 1 Jun. 1994 - 30 Sep. 1997
Landis,Wayne G., Viishington Uniy USA; Matthews, Robir., Washington Uniy USA; Matthews, Geéfey B., Washington
Univ., USA; Dec. 10, 1997; 489p; In English
Contract(s)/Grant(s): F49620-94-1-0285; AF Proj. 2312
Report No.(s): AD-A336623; AFRL-SR-BL-TR-98-0132; No Copyrightaik CASI; A21, Hardcopy; A04, Microfiche

We have developed and confirmed experimentally the Community Conditioning Hypothesis. The hypothesis states that
impactsto ecological structureare persistent, the variables containing information change over time, and ecological systems are
irreversible We confirmed persistence offefts in experiments ranging from 90 to 180 days for 3-L microcosms to 240 days tor
anoutdoor mesocosm. Even widefdiences in seasonal conditions or microclimate variation did not Hetgsedn lager sys
tems.We conducted two types of experiments where microcosms were exposed to multiple stresses: (1) JP-8 stress was followed
by heatshock and (2) two exposures 80 days apart to JP-8. For JP-8/heat, the initial stressor pattern was dominant with only minor
changesn trajectory attributable to heat shock. For JP-8/JP-8, the second doing was dominant Thus. impacts due to multiple-stres
sorevents can vary widely dependingtiming and stress type. to aid analysts té@t at the community level, we developed
asoftware package called MuSCLE that includes multivariate data analysis, pattern recognition, and visualizatiantraols. W
latedour results to the landscape level using metapopuldtipamic models. Wfound that impacts upon one patch can have
dramatic eflects upon other patches that are not contaminated.
DTIC
Applications Pograms (Computers)fhermal Shockjopography;Microclimatology;Dynamic Models
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Includes psychological factors; individual and group behavior; crew training and evaluation, and psychiatric research.

19980076091Geogia Univ, Dept. of PsychologyAthens, GA USA
An Impr oved Measue of Reading Skill: The Cognitive Structue Test Final Report
Sorrells, Robert, Gegia Univ,, USA; Britton, Bruce, Gegia Univ, USA; Jan. 1997; 134p; In English
Report No.(s): AD-A33166; No Copyright; &ail: CASI; A07, Hardcopy; A02, Microfiche

This study compared the construct validity and the predictive validity of a new test, called the Cognitive Seeatttoe T
multiple-choice tests of reading skill, namely the Armed Forces Vocational Aptitude Battery Paragraph Comprehension Test
(ASVABpc) and the Scholastic Aptitude3t (SA) . to test the hypothesis that the Cognitive Structest i§ a better test of read
ing skill, 347 Air Force recruits read 16 technical and scientific passages (8 from the ASVABpc and 8 from the SAT) and took
both multiple-choice and Cognitive Structure tests on the passages. For each passage the recruits’ Cognitive Structure Tes



responsewere compared to the responses of two experts who also read the passage ancCtapiittiie Structure 8sts (a total

of 32 experts) . These experts also took the multiple-choice tests. Results indicated that t he two tests measured very similar
constructs and had similar reliability (Chronbach’s Alpha) ratings (Cognitive Structure Test, .63; Multiple- choice test, .68)
Results showed that the Cognitive Structure Test was superior to the multiple-choice tests in predictiechfinz|School
gradepoint averages for the recruitsyd equivalent to the multiple-choice tests in predicting theA®S¥bcational and general

science tests, and general knowledge tests. For thAB$Essages, the Cognitive Structuestlpredicted the finaleEhschool

scoreshut the multiple-choice test did not. Both tests predicted domain specific knowledge and general ability

DTIC

Aptitude;Psychological &sts

19980096431Naval War Coll, Newport, Rl USA
The Principles of Operational Leadership and the Fog of Life: Why Some Succeed and Others F&inal Report
Martin, William C., Jr, Naval War Coll., USA; May 1997; 26p; In English
Report No.(s): AD-A32811; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

Warfightes mug give increasd dtentian to he study of leadership. Intuitio and military superiority done will not promise
successThe gudy of OperationalLeadershi will illuminatethose values tha contribue  victory. Further education and an under-
standingof history can begd determire the ourse d action the GperationeCommande should conside in preparirg for hostilities.
Aristotle notes that it is possibe © reasm correctly from false premisesthus cmingup with logically correct but untrue enclu-
sions.To avoid this potentia pitfall, a Gmmandemus posses the pecie knowledg d the Rinciples  Operational eadership,
anduse the® preceps wrrectly in order to cue succes in future conflicts. This papers gproah towards GperationdLeadership
provides:(@) The Rinciples d OperationaLeadership(b) The historicd examples d OperationalL eadershi throudh the ase fud-
iesof three dstinct battls during the Qvil War involving GenerhU. S Grant, and; (c) Descrisdow the aquired Principle d
Operational Leadership and historical lessons must be cultivated in a stressful academic atmosphere, prior to being tested on th
battlefield.This pape judges Grant’s performane wsing the Rinciple’s d OperationalL eadershipThis review and analyss d Gen-
eral Grant’'s Operational Leadership through a 'window of history’, offers a practical example for military leaders, to assist them
in achieving ther ultimate dojective - victory. The® practicd examples from history and an educatian on the enes o Operational
Leadershipaccomplishe unde a sressful regimencan bette guarante sicces in tomorrow’s onflicts.
DTIC
Military Operations;Decision Making

19980111034Naval Aerospace Medical Research L &&nsacola, FL USA
A Cost-Benefit Analysis of the Impact of Selection dsting on Advanced Flight Taining
Blower, D. J., Naval Aerospace Medical Research Lab., USA; Aug. 18, 1997; 17p; In English
Report No.(s): AD-A331215; NAMRL-SR-97-01; No Copyrighyal: CASI; A03, Hardcopy; A01, Microfiche

Thisreport presents a numerical example showing how selection testing can reduce costs in adi&airaediig. Selection
testingprovides savings by reducing the rate of attritioithWkeduced attrition, fewer students are required to enter the training
curriculumto achieve a set number of graduates to fill operational seats. Balanced against this positive impact are at least three
factorsassociated with selection testing that must be taken into account in any cost-benefit analysis. These are 1) R&D costs, 2)
administrativecosts, and 3) costs associated with rejecting qualified applicants. It is shown that, under certain readily quantifiable
circumstancesselection testing might save over $2 million petsTadvanced strike class. The major goal of this report is to pro
vide a quantitative framework for the rational discussion of selection tests as a prelude and partner to military training curricula.
DTIC
Flight Training; Flight Tests;Cost Effectivenes&ducation

1998011113 Columbia Univ, Dept. of PsychologyNew York, NY USA

Augmentation of 'Visual Perception of Elevation’ Final Report 1 Sep. 1993 - 31 Aug. 1997

Matin, Leonard, Columbia UnivUSA; Jan. 26, 1998; 108p; In English

Contract(s)/Grant(s): F49620-93-1-0563; AF Proj. 3484

Report No.(s): AD-A336547; AFRL-SR-BL-TR-98-0154; No Copyrightaik CASI; A06, Hardcopy; A02, Microfiche
Seventeegraduate and undgnaduate students participated to various degreesfanatitphases of the research. Several,

moreextensively involved, regularly joined in laboratory meetings, ongoing discussions, and formulation of research designs and

plans in addition to participating in the construction of apparatus, and collection and processing of experimental data. Others were

essentially focused on data collection and processing. The experiments were all concerned with the visual perception of elevation,

mostparticularly with analysis of the significant influence of visual pitch. on the elevation of visually perceived eye level (VPEL).

An undegraduates honots thesis involved measurements of both VPEL settings and manual matchgstsotkeiough a range



of elevations above and below VPEL, and showed that the influence of the visual field on VPEL was part of thetgfitire
dimension of perceived elevation along with closely related sensorimotor mislocalizations. A graduate shadées thesis
measuredhe relation between VPEL and the perception of visual pitch over a range of pitchiesgengaoup of subjects; the
mechanism$or both are at most minimally connected.

DTIC

Visual Peception;isual Fields;Eye (Anatomy)
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Includes human engineering,; biotechnology; and space suits and protective clothing. For related information see also 16 Space
Transportation.

19980096465Hughes Taining, Inc, Falls Church, X USA
Human Factors Integration: Cost and Performance Benefits on Army Systemg&inal Report
Booher Harold R., Hughesraining, Inc., USA; Jul. 1997; 61p; In English
Contract(s)/Grant(s): DAAL01-95-C-0121; DA Proj. 1L1-62716-AH-70
Report No.(s): AD-A330776; ARL-CR-341; No Copyrightyal: CASI; AO4, Hardcopy; AO1, Microfiche

This report documents and, to the degree possible, quantifies the benefits of human factors integratidortHié Bedécted
Army programs. Four Army weapon systems were identified for documenting HFI lessons learned and quantitative benefits.
Thesesystems are two aviation systems, Comanche and Apacbeuclearbiological, chemical (NBC) reconnaissance vehicle,
Fox; and the Army’s advanced howitzer program, Crusader. The Comanche aircraft provides the most comprehensive lessons
learned for HFI, based on its application of the Army’s manpower and personnel integration (MANPRINT) program from its
inception.The Apache helicopter provides some quantitative examples of benefits from HFI applications on design and develop
mentof changes to a system already in the Army inveniing Fox reconnaissance vehicle (XM93E1 NBC) demonstrates guanti
tative benefits and lessons learned from HFI applications on a non-major system. The Crusader was chosen because it illustrate:
thecritical role played by HFI technologies in conducting realistic battlefield scenarios in war games. Attention is given to the
effectsof HFI in five majorareas: (1) The acquisition process; (2) System design and development; (3) Operational performance
andtesting; (4) Cost avoidance, and (5) Safety benefits.
DTIC
Human Factors Engineeringielicopters;Systems Engineerinfeconnaissancéjowitzers;Manpower

199801111020klahoma Uniy School of Industrial Engineerindlorman, OK USA
A Human Factors Perspective On Human External LoadsFinal Report
ShehabRanda L., Oklahoma UniMUSA; Schlegel, Robert E., Oklahoma UniUSA; Palmerton, David A., Civil Aeromedical
Inst., USA; May 1998; 34p; In English
Contract(s)/Grant(s): DTAD2-95-T-80473
Report No.(s): DOT/RA/AM-98/13; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Title 14 part 133 of the Federal Code of Regulations (14 CFR 133) titled, "Rotorcraft External Load Operations,” describes
the operation and certification rules governing helicopter external load operations. Speqificall33.45 addresses rotorcraft
operationsnvolving human external loads (HELS) and the design of personnel lifting devices used in HEL operations. to deter
mineif there is a need for imposing new regulations on ldRkrations, the Rotorcraft Standards Directorate of the Aircraft Certi
fication Service requested the Civil Aeromedical Institute to review all available accident databases to determine if HEL
operations are unsafe or sufficiently problematic to warrant a change in the existing regulations. This report investigates HEL
accidentsgcategorizes commercially available equipment used ferdiit personnel lifting operatiorend provides human-fac
tor related recommendations affecting the use of these HEL lifting devices. A review of accident data between 1973 and 1996
from several databases did not reveal any accident trends or highlight any specific safety issues related to HEL operations. A
reviewof commercially-available HEL equipment showed the devices were designed for either short-term, rescue-type operations
or long-term, work-related activities where the user is required to remain in the device for extended periods of time. Suggestions
concerning thesafety comfort, and use of HEL devices are provided, as well as recommendations that standard operating proce
dures training for HEL crew members, and minimal equipment specifications be added to the current regulation.
Author
Rotary Wing Aircraft; Human Factors Engineering; Loads (Forces); Regulations; Helicopters; Aerospace Medicine;
Certification



1998011110 Armstrong Lah.Crew Systems DirectoratBrooks AFB, TX USA
Physiological Effects of Chemical Potective Garments During Execise and Heat Stess Interim Report
Bomalaski, Susan H., Armstrong Lab., USA; Constable, Stefan H., Armstrong Lab., USA; Jan. 1998; 19p; In English
Contract(s)/Grant(s): AF Proj. 7930
Report No.(s): AD-A336598; AL/CF-TR-1993-0130; No Copyrightai CASI; A03, Hardcopy; A01, Microfiche

Thepresent study was designed to examine tieetedf protective garments, with a rangfaénsulation and permeability char
acteristicspn changes in physiological parameters during exerciserahdat balance in warm and hot environments. Dressed
in the U.S. Army Battle Dress Uniform (BDU), the U.S. Army Chemical Defense Ensemble (CDE), a buty! mb&gent
Protective(TAP) suit, and the CDE covered by a two-piece vinyl rainsuit (RAIN) volunteers walked on a treadmill at a workrate
of 481 + 35.4 watts. Environmental conditions for hot experiments were 38/26/43 degrees Celsiudy/Tt/Tand for warm
trials, 29/24/34 degrees Celsius. The subjects exercised until reaching 39 degrees feelsiag HR, or volitional fatigue. Pre-
andpost-experiment nude and clothed weights were measured and used to calculate sweat [iS€yatiohsweat loss (SL).
TAP and RAIN had significantly shorter tolerance times than the CDE or BMdth warm and hot environments. For the same
suit, tolerance time was reduced in the hot environment compared to warm conditions. Sweat production was significantly
increaseds suits became less permeable and aethpeerature increased from warm to hot. Sweat evaporation (SE)fectedf
significantlyonly by the ensemble. Body heat storage occurred at a lower rate than predicted, especially anthhotents
whereTdb was greater andsK which should make radiative heat loss negligdsld in trials where individuals wore impermeable
ensembles AP and RAIN) which should have blocked evaporative heat loss.
DTIC
High Temperatue EnvionmentsRadiative Heat lansfer; Physiological EffectsPhysical Exerise;Heat Dlerance

19980137405NASA Kennedy Space Cent&€ocoa Beach, FL USA
A Data Base of Nutrient Use, \lter Use, CO2 Exchangeand Ethylene Pioduction by Soybeans in a Conlled Environ-
ment
Wheeler,R. M., NASAKennedy Space CentdSA; Mackowiak, C. L., NASA Kennedy Space Centé®A; Peterson, B..Y
NASA Kennedy Space Center, USA; Sager, J. C., NASA Kennedy Space Center, USA; Knott, W. M., NASA Kennedy Space
Center,USA; Berry W. L., California Univ, USA; Sharifi, M. R., California Uniy USA; Apr. 1998; 40p; In English
Report No.(s): NASA/TM-1998-207903; NAS 1.15:207903; No CopyrighsilACASI; A03, Hardcopy; A01, Microfiche

A data set is given describing daily nutrient and water uptake, carbon dioxide (CO2) exchange, ethylene production, and car
bonand nutrient partitioning from a 20 sq m stand of soybeans (Glycine max (L.)oMévicCall] for use in bioregenerative
life support systems. Stand CO2 exchange rates were determined from nocturnal increases in CO2 (respiration) and morning
drawdowns (net photosynthesis) to a set point of 1000 micromol/ mol each day (i.e., a closed system approach). Atmospheric
samples were analyzed throughout growth for ethylene using gas chromatography with photoionization detection (GC/PH)).
Wateruse was monitored by condensate production from the humidity control system, as well as water uptake from the nutrient
solution reservoirs each day. Nutrient uptake data were determined from daily additions of stock solution and acid to maintain
anEC of 0.12S/m and pH of 5.8. Dry mass yields of seeds, pods (without seeds), leaves, stems, and roots are provided, as well
aselemental and proximate nutritional compositions of the tissues. A methods section is itelyagdy any assumptions that
might be required for the use of the data in plant growth models, along with a daily event calendar documenting set point adjust
mentsand the occasional equipment or sensor failure.
Author
Carbon DioxideWater; Controlled Atmosphess; SoybeansPhotosynthesid?hotoionization;Seeds
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